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(54) DIGITAL CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
digital camera that can photograph an image 
that is well focused on a desired object. 
SOLUTION: In this digital camera, image data 
are stored in a RAM for every time when a lens 
section 3 respectively comes into focus with a 
person 31, a plant 32, a building 33, a remote 
structure 34 and a mountain 35 that are 

£gvT| :1J_ / | — J in-area objects by one photographing. That is, 

since the digital camera respectively matches 
the focus of the lens section with the 
respective objects that are included in a range 
finding area and whose distance respectively 
differs from the digital camera and applies the 
photographing to the objects, the digital camera can photograph an image well focused 
to a desired object. Desired image data can be selected among the photographed 
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image data and the remaining data other than the selected image data and stored in 
the RAM can be deleted. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A digital camera comprising: 

A lens which condenses light from a photographic subject. 

Light condensed with said lens enters and it is an image pick-up part convertible into 

image data about light from said photographic subject. 

A storage parts store which can memorize said image data. 

A focus means to double a focus of said lens with two or more distance, and a 

photographing device which transmits said image data to said storage parts store from 

said image pick-up part whenever a focus of said lens suits. 

[Claim 2]The digital camera according to claim 1 having further an erasing means 
eliminable from said storage parts store except image data chosen from two or more 
image data memorized by said storage parts store with a selectable picture selection 
means in desired image data. 

[Claim 3]The digital camera comprising according to claim 1 or 2: 
A distance measurement means in which said focus means measures distance to 
several photographic subjects in which distance from said lens differs, respectively. 
A lens moving means which doubles a focus of said lens with each photographic 
subject based on distance to said photographic subject which said distance 
measurement means measured. 

[Claim 4]The digital camera comprising according to claim 1 or 2: 

A memory measure a depth-of-field table of said lens is remembered to be as for said 



focus means. 

An exposure calculating means which computes a diaphragm value and shutter speed 
from a luminosity of said photographic subject. 

A reading means which reads a depth-olHleld table corresponding to said diaphragm 
value from said recording device. 

A distance calculation means which computes distance which can be photoed from 
depth of field of said read depth-oiHield table, and a lens moving means which 
doubles a focus of said lens with computed distance which can be photoed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a digital camera. 
[0002] 

[Description of the Prior Art]The digital camera which changes the light from a 
photographic subject into an electrical signal with photosensors, such as CCD, 
changes the changed electrical signal into digital data conventionally, and is recorded 
on recording media, such as a flash memory, is known. By using a digital camera, 
preservation and various processings of the digital data of the picture photoed using 
the personal computer etc. can be carried out easily individually. In addition, a 
photograph can be printed without the development of a film by outputting digital data 
to a printer. These days, by improvement in the printing quality of a printer, the high 
photograph of quality can be outputted, so that a film photo and distinction do not 
stick. 
[0003] 

[Problem(s) to be Solved by the Invention]There are some which have the 
automatic-focusing regulation function to double the focus of a lens with a 
photographic subject automatically, and what is called an automatic focusing function 
in the camera (the following, film-based camera) for taking not only a digital camera 
but a film photo. 

[0004]An automatic focusing function is explained briefly. The light from a 
photographic subject is formed as the picture 100 as shown in drawing 7 inside a 
camera, and sets the ranging field 101 to a part of formed picture 100. Here, it says 
that ranging measures the distance from the lens group of a camera to a photographic 
subject. And the field endothecium copy object 102 mainly included to the ranging 
field 101 is ranged. The focus means has doubled the focus of the lens with the 
photographic subject within the picture 100 automatically with the distance to the 
measured field endothecium copy object. 

[0005] However, as shown in drawing 7 , two or more photographic subjects in which 
the distance from the lens of a camera differs exist in the field angle of a camera, and 
when the photographic subjects 103a and 103b in which a user desires photography 
are not included to the ranging field 101, a focus means doubles the focus of a lens 
with the photographic subject 102 which is a background. As a result, when 



photography is performed as it is, there is a possibility that the focus of the 
photograph taken does not suit to the desired photographic subject and that what is 
called a blur may arise. 

[0006]In the camera which has the conventional automatic focusing function in order 
to prevent a blur, the operations following, for example were required. 
(1) Where the desired photographic subject 103a or 103b is included to the ranging 
field 101, use a shutter release as a half shutter, and double the focus of a lens with 
the desired photographic subject 103a or 103b. A half shutter is in the state which 
pushed in the shutter release to the middle of a movable range. And a camera is 
moved to the position which serves as desired composition with a half shutter state 
maintained. 

[0007](2) Out of the picture currently displayed on the view finder, a user chooses the 
desired photographic subject 103a or 103b, and range to the photographic subject. It 
has a means for choosing it as the method [ of choosing, for example with the look of 
a photographic subject ], or camera side as a selection method of a photographic 
subject, and there are the method of choosing by the selecting means, etc. 
[0008] However, as shown in the above-mentioned (1), when it passes a half shutter 
state, once a user turns a camera to a photographic subject at the time of 
photography, he needs to adjust a field angle further and execution of photography is 
inconvenient [ the user ]. When the means for choosing a desired photographic 
subject as shown in (2) is formed separately, the structure of a camera becomes 
complicated and there is a problem that cost goes up. 

[0009]Then, this invention is an easy structure and there is in providing the digital 
camera which photos the picture whose focus suited to the desired photographic 
subject. 
[0010] 

[Means for Solving the Problem]According to the digital camera of this invention 
according to claim 1, a focus of a lens is doubled with two or more distance, and 
whenever a focus of a lens suits, image data which changed light from a photographic 
subject is memorized to a storage parts store. That is, a focus is doubled and photoed 
for a photographic subject in a position from which distance from a digital camera 
differs. Therefore, a picture whose focus suited to a desired photographic subject is 
included in two or more photoed pictures. Therefore, a picture whose focus suited to 
a desired photographic subject can be photoed. Since it is not necessary to add a 
means for choosing a desired photographic subject as a digital camera, etc., structure 
of a digital camera does not become complicated and a manufacturing cost does not 



rise. 

[0011]According to the digital camera of this invention according to claim 2, desired 
image data can be chosen from two or more image data memorized by storage parts 
store. The remaining image data memorized by storage parts store by image data 
other than selected image data is eliminable. Therefore, image data quantity which 
does not need to memorize image data of an unnecessary picture, for example, is 
recorded on a recording medium etc. can be reduced. 

[001 2] According to the digital camera of this invention according to claim 3, a focus 
means has a distance measurement means which measures distance to a 
photographic subject in which distance from a lens differs, respectively. A distance 
measurement means measures distance to a photographic subject by using a 
valuation function etc., for example. A lens moving means moves a lens based on 
measured distance, and doubles a focus of a lens with a photographic subject. 
Therefore, a focus of a lens can be certainly doubled with a photographic subject in 
which distance from a lens differs. 

[0013]According to the digital camera of this invention according to claim 4, a 
depth-of-field table is memorized by memory measure. With a luminosity of a 
photographic subject, a digital camera computes a diaphragm value and shutter speed 
at the time of photography. Distance which can be photoed with a lens of a digital 
camera from a depth-ofHIeld table corresponding to a computed diaphragm value is 
computed, a position of a lens is moved according to the distance, and a focus of a 
lens is doubled. For example, if a diaphragm value becomes large, a photograph can be 
taken, without being [ from / near the digital camera ] out of focus in a certain 
photographic subject by an infinite distance only by setting up several distance which 
can be photoed, since depth of field becomes deep. Therefore, a focus of a lens can 
be certainly doubled with a photographic subject in which distance from a lens differs. 
[0014] 

[Embodiment of the Invention] Hereafter, two or more examples which show an 
embodiment of the invention are described in detail based on a drawing. 
(The 1st example) Drawing 2 shows the digital camera by the 1st example of this 
invention. As shown in drawing 2 , the digital camera 1 The control section 2, the lens 
part 3, a focus means, As CCD(Charge Coupled Device) 5 as an image pick-up part 
and A/D converter 6, and a storage parts store. ** RAM. (Random.) It comprises 
Access Memory7, the picture preparing part 8, LCDflJquid CrystalDisplay) 9, 
VRAM(Video RAM) 10, the flash memory 11, the interface 12, the shutter release 13, 
the input part 14, etc. 



[0015]The control section 2 has ROM etc. on which the program for performing 
various control of CPU (Central Processing Unit) and the digital camera 1 was 
recorded. The input part 14 for inputting the shutter release 13 for directing the start 
of photography and two or more setup information to the digital camera 1 is 
connected to the control section 2. 

[0016]The distance measurement means which calculates a valuation function for the 
control section 2 to measure the distance from the lens part 3 of the digital camera 1 
to a photographic subject, And whenever the lens moving means 4 doubles a focus 
with a photographic subject, it functions also as a photographing device which directs 
the stage which output to RAM7 and it is made to memorize by making into image data 
light from the photographic subject which CCD5 has detected. 

[0017]The lens part 3 condenses the light from a photographic subject, and is entered 
in CCDS. A color picture is photoed when the image sensor which has a 
complementary filter of C (Cyan), M (Magenta), Y (Yellow), and G (Green) uses CCD5 
arranged on the matrix as CCDS of an image pick-up part. As a complementary filter, 
the filter of three colors of C, M, and Y may be used. CCD which has a primary colors 
filter of R (Red), G (Green), and B (Blue) may be used. As an imaging means of an 
image pick-up part, it is possible not only CCDS but to use the imaging means of for 
example, a CMOS (Complementary Metal-Oxide Semiconductor) sensor etc. 
[0018]The focus means has a distance measurement means which measures the 
distance to a photographic subject, and the lens moving means 4 to which the lens 
part 3 is moved. Two or more convex lens concave lenses are put together, and the 
lens part 3 doubles the focus to a photographic subject, when the lens moving means 
4 moves two or more of these lenses. The stepping motor which is not illustrated is 
used for the lens moving means 4, and it moves the lens of the lens part 3 at the 
predetermined intervals. 

[0019]A/D converter 6 changes the light from a photographic subject into digital data 
by changing into a digital signal the electrical signal of the analog outputted from 
CCDS. RAM7 memorizes temporarily the image data which developed the compressed 
image data currently recorded on the digital data or the flash memory 1 1 changed with 
A/D converter 6. As RAM7, DRAM (DynamicRAM) etc. which have a self refresh 
function are used. 

[0020]LCD9 displays the picture created from image data. LCD9 is used as a view 
finder at the time of photography, or it carries out the repeat display of the picture 
based on the compressed image data currently recorded on the flash memory 1 1 . The 
image data of the picture displayed on LCD9 is written in VRAM 10 at any time. 



[0021]The flash memory 1 1 is a rewritable storage which can hold the contents of the 
data recorded even if not energized. The flash memory 1 1 is formed in the card slot 
which is built in the digital camera 1 or the digital camera 1 does not illustrate, 
enabling free attachment and detachment. By using the memory card based, for 
example on PCMCIA specification, or the memory card attached to a PCMCIA card 
adapter as the flash memory 1 1 , The contents of the flash memory 1 1 are directly 
written with the personal computer which has a slot for PCMCIA cards. 
[0022]The cable for outputting the contents memorized by the flash memory 1 1 to 
processing units, such as the exterior, for example, a personal computer etc., is 
connected to the interface 1 2. As a standard of the interface 1 2, a parallel method or 
a USB (Universal Serial Bus) method is used. 

[0023] Reciprocation moving of the shutter release 13 is carried out to the sliding 
direction of drawing 2 . The control section 2 distinguishes and recognizes 
"half-press" state pushed [ to ] in via the shutter stroke detecting means which is 
not illustrated as the shutter release 13 was a movable range, and "full-press" state 
pushed in to near the limit of a movable range. 

[0024]The picture preparing part 8 creates the picture 20 as shown in drawing 1 based 
on the light from the photographic subject which entered into CCDS, and sets two or 
more ranging fields 21 as the picture 20. And the lens moving means 4 moves the lens 
part 3, and whenever the lens part 3 is located in a position, the index showing the 
clearness of a picture is computed. By moving the lens part 3, calculation of this index 
is performed, when the difference of picture element data looks for the position which 
becomes the largest, i.e., the position from which a clear picture is acquired. 
[0025]A distance measurement means creates the valuation function which computes 
the index of the clearness of a predetermined picture for every ranging field from the 
light which entered into CCDS from the photographic subject. These valuation 
functions are calculated and created by the control section 2 shown in drawing 2 . 
Thereby, an evaluation result as shown in drawing 3 f or every field is created. It is 
beforehand carried out with predetermined dignity to each field of the ranging field 21, 
and an evaluation result is added according to with this dignity. A view photographic 
subject can be changed by making it change with this dignity. The optimal focus of the 
photographic subject for every [ it was made to change the position of the lens part 3 
and with dignity from the peak of this evaluation result] valuation function which turns 
into a subject most is obtained. Thereby, the distance from the digital camera 1 to the 
photographic subject 30 becomes clear. 

[0026]When the lens moving means 4 drives the lens part 3 at the predetermined 



intervals with the stepping motor of the lens moving means 4 as mentioned above, the 
index of a field endothecium copy object is computed for every step position, and 
RAM7 is made to memorize. 

[0027]The digital camera 1 has a picture selection means for choosing a desired 
picture from two or more photoed pictures. A picture selection means chooses the 
picture in which a user expects record to the flash memory 1 1 by the input part 14, for 
example regarding the picture displayed on LCD9, or the picture which does not wish 
for record to the flash memory 1 1. 

[0028]In order that the picture which does not wish for record except the picture 
which wishes for record to the flash memory 1 1 with the above-mentioned selected 
picture selection means may secure the storage capacity of RAM7 and the flash 
memory 11, the image data corresponding to the picture concerned is eliminated by 
the image erasing means. 

[0029]Next, the operation of the digital camera 1 of the 1st example is explained. In 
explanation of an operation, since it is easy, the digital camera which set up the five 
ranging fields 21 as shown in drawing 1 is explained. First, the physical relationship of 
the digital camera 1 and the photographic subject 30 which are shown in drawing 1 and 
drawing 4 is explained. 

[0030]As shown in drawing 1 , the five ranging fields A, B, and C, D, and E are set to the 
picture 20 which is the target of photography. The person 31, the vegetation 32, the 
building 33, the distant structure 34, the mountain 35, etc. are contained in 
photography and the target picture as the photographic subject 30. These 
photographic subjects 30 are arranged from the direction near the digital camera 1 at 
order called the person 31, the vegetation 32, the building 33, the distant structure 34, 
and the mountain 35, as shown in drawing 4 . 

[0031]The field endothecium copy object which is a photographic subject mainly 
included to each ranging field shown in drawing 1 is as follows, respectively, 
ranging field A: — the person 31, the mountain 35 ranging field B:mountain 35 ranging 
field C:vegetation 32, the mountain 35 ranging field D:person 31, the distant structure 
34, the mountain 35 ranging field E:building 33, and the mountain 35 [0032]The graph 
of the valuation function which shows the distance from the lens part 3 to the 
photographic subject 30 for every ranging fields of these comes to be shown in 
drawing 3 . The luminous intensity from a photographic subject is shown on a vertical 
axis by each graph, and the distance to a photographic subject, i.e., the number of 
steps of a stepping motor, is shown on the horizontal axis. Since the number of steps 
is easy, it may be ten steps from the shortest focus to the longest focus. 



[0033]From the above, the distance from the lens part 3 to the person 31 corresponds 
to number-of-steps =2, and corresponds to number-of^steps =4 to the vegetation 32, 
number-ol^steps =6 to the building 33, number-of-steps =7 to the distant structure 
34, and number-of^steps =10 to the mountain 35 similarly. 

[0034]Next, the operation of a photographing procedure and the digital camera 1 is 
explained. 

(1) The electric power switch which the digital camera 1 does not illustrate is turned 
"ON", and if the mode changeover switch which is not illustrated is made into "View" 
mode, the power supply of each part of the digital camera 1 will be set to ON. And the 
light from the photographic subject which CCDS received every 1/tens second which 
is several minutes - is displayed on LCD9 as an animation. 

[0035](2) If a user uses the shutter release 1 3 as a "half shutter", the lens moving 
means 4 will move the lens part 3 from the position of the shortest focus to the 
position of the longest focus. And the picture preparing part 8 forms the light from the 
photographic subject 30 which CCDS received as the picture 20, as shown in drawing 
!■ The control section 2 divides a picture into the set-up ranging field 21, and creates 
a valuation function as shown in drawing 3 f or every ranging field. The lens moving 
means 4 may move the lens part 3 from the position of the longest focus to the 
position of the shortest focus. 

[0036](3) Extract the field endothecium copy object of every ranging field A, B, and C, 
D, and E from the peak of the created valuation function, and measure the distance 
from the lens part 3 to the person 31 who is a field endothecium copy object, the 
vegetation 32, the building 33, the distant structure 34, and the mountain 35. The 
distance from the lens part 3 to a field endothecium copy object is measured as the 
number of steps of a stepping motor. And the distance from the measured lens part 3 
to a field endothecium copy object, i.e., the number of steps of a stepping motor, is 
memorized by RAM7. 

[0037](4) If a user uses the shutter release 13 as a "full shutter", the control section 
2 will drive the lens moving means 4 according to the number of steps of the stepping 
motor memorized by RAM7. And the focus of the lens part 3 is doubled with the 
extracted field endothecium copy object. 

[0038](5) Whenever the focus of the control section 2 of the lens part 3 suits to the 
person 31 who is a field endothecium copy object, the vegetation 32, the building 33, 
the distant structure 34, and the mountain 35, namely, whenever a stepping motor is 
located in a position, it performs photography. Execution of photography is carried out 
by the following processings. 



[0039]If the lens part 3 is located in a position by the lens moving means 4, the light 
from the photographic subject 30 in which the electric charge accumulated in CCD5 
was once altogether discharged, and was condensed by the lens part 3 after that will 
enter into CCDS. CCDS outputs the quantity of the electric charge according to the 
light volume of the light which entered as an electrical signal. Both both [ either or ] 
which control a shutter with mechanical charge storage time of CCDS or the charge 
storage time of CCDS itself are used. The electrical signal outputted from CCDS is 
changed into a digital signal by A/D converter 6. Without passing the control section 2 
by DMA (Direct Memory Access) for improvement in the speed, the digital signal 
changed from the electrical signal specifies the address of direct RAM7, and is 
memorized. Whenever the lens part 3 is located in a position, the above-mentioned 
processing is repeated and carried out, and the person 31, the vegetation 32, the 
building 33 and the distant structure 34 which are contained to the ranging field 21, 
and the mountain 35 are photoed, respectively. 

[0040](6) The picture of five sheets whose foci of the lens part 3 suited to the person 
31, the vegetation 32, the building 33 and the distant structure 34 which are contained 
to the ranging field 21, and the mountain 35 by implementation of the above 
processing, respectively is photoed. However, like [ in the case of photoing only the 
photographic subject of a distant view, for example 1 when there is no change in the 
distance from the lens part 3 to a photographic subject in each ranging field, it may 
become five or less number of sheets of the picture photoed. 

[0041 ](7) Two or more photoed pictures are displayed on LCD9 after the completion 
of photography. A user chooses the picture whose focus suits to the desired 
photographic subject by the picture selection means, seeing the picture displayed on 
LCD9. As a picture selection means, the input parts 14, such as a push button 
provided, for example in the circumference of LCD9 of the digital camera 1, are used. 
Multiple selection of the picture may be made. 

[0042](8) The image data of the selected picture is generated as a suitable color 
picture, after various amendments of adjustment of a white balance, interpolation 
processing of color information, color correction, etc. are performed. And in order to 
make the record number of sheets to the flash memory 1 1 increase, it is compressed 
into the image data of file formats, such as JPEG (Joint Photographic Experts Group), 
for example, and is generated as image data with small data size. And image data is 
reproduced and recorded on the flash memory 1 1 as a JPEG file. 
[0043]Here, the image data of a picture which does not wish for record to the flash 
memory 1 1 of what is memorized by RAM7, i.e., image data other than the selected 



picture, is eliminated by the image erasing means. Elimination of the image data based 
on an image erasing means is carried out by suspending a stop, i.e., the energization to 
the image data storage area of RAM7, in maintenance of the image data memorized by 
RAM7 with the directions from the control section 2. 

[0044]As explained above, according to the digital camera 1 of the 1st example, 
whenever the focus of the lens part 3 suits the person 31 who is a field endothecium 
copy object, the vegetation 32, the building 33, the distant structure 34, and the 
mountain 35 by one photography, image data is memorized to RAM7. Namely, a 
photograph is taken by doubling the focus of the lens part 3, respectively about 
several photographic subjects 30 in which it is contained to a ranging field and the 
distance from the digital camera 1 differs. Therefore, the picture whose focus suited 
to the desired photographic subject can be photoed. 

[0045]The remaining image data that is image data other than the image data which 
could choose desired image data from two or more photoed image data, and was 
chosen, and is memorized by RAM7 is eliminable. Therefore, it is not necessary to 
memorize the image data of an unnecessary picture, and the image data quantity 
recorded on the flash memory 1 1 can be reduced. 

[0046]RAM7 can memorize the distance from the measured lens part 3 to the 
photographic subject 30. Therefore, in the case of the lens moving means 4 with which 
a focal distance is doubled when the lens part 3 goes back and forth in the direction of 
a photographic subject, ranging to the photographic subject 30 is carried out, for 
example on an outward trip, and a photograph can be taken, doubling the focus of the 
lens part 3 to the photographic subject 30 in a return trip. Therefore, while being able 
to take a photograph in a short time, since the operating time of the lens moving 
means 4 can also be shortened, power consumption can be reduced. 
[0047]It is possible to take a photograph, whenever the focus of a lens suits a 
photographic subject like the digital camera 1 of the 1st example, even if it is a case of 
the conventional film-based camera. However, if a photograph is taken for every focal 
**** with a film-based camera for several photographic subjects in which distance 
differs, in order to take two or more photographs for every one photography, 
consumption of a film increases, and it is not practical. On the other hand, the digital 
camera 1 of the 1st example can record only the picture for which a user asks on the 
flash memory 1 1, even when two or more pictures are photoed by one photography. A 
picture is recorded as digital image data, and since elimination is easy, the image data 
of an unnecessary picture can be deleted and can reduce photography cost. 
[0048](The 2nd example) The 2nd example of this invention is shown in drawing 5 . The 



digital camera 100 of the 2nd example like the digital camera of the 1st example, It 
mainly has the control section 102, the lens part 103, the lens moving means 104, 
CCD105, A/D converter 106, RAMI 07, LCD109, V RAM1 10, the flash memory 1 1 1, the 
interface 112, the shutter release 113, and the input part 114. 

[0049]The digital camera 100 of the 2nd example differs from the 1st example in that 
the picture preparing part 8 is not formed. Since the function of other components is 
the same as that of the 1st example, explanation is omitted. 

[0050]The field depth data based on a depth-oilfield table as shows drawing 6 t he 
digital camera 100 of the 2nd example in the record section of the flash memory 1 1 1 is 
recorded. This field depth data is determined by the characteristic of the lens which 
constitutes the lens part 103. Therefore, the field depth data corresponding to the 
lens which constitutes the lens part 1 03 is recorded. 

[0051]Hereafter, the operation of the digital camera 100 by the 2nd example is 
explained. 

(1) The electric power switch which the digital camera 100 does not illustrate is 
turned "ON", and if the mode changeover switch which is not illustrated is made into 
"View" mode, the power supply of each part of the digital camera 100 will be set to 
ON. And the light from the photographic subject which CCD105 received every 1/tens 
second which is several minutes - is displayed on LCD109 as an animation. 
[0052](2) If a user uses the shutter release 1 13 as a "half shutter", according to the 
luminosity of a photographic subject, shutter speed, a diaphragm value, etc. of the 
digital camera 100 will be computed automatically, and will be set up. Calculation of 
shutter speed and a diaphragm value is carried out by the control section 102. 
[0053](3) The control section 102 reads the field depth data corresponding to the 
diaphragm value set up from the field depth data currently recorded on the flash 
memory 111 as a recording device. The control section 102 computes and sets up the 
distance with which a focus is doubled from the read field depth data. For example, 
when the set-up diaphragm value is F= 5.6, it sets up double a focus with the distance 
of 0.5m, 0.6m, 0.7m, 0.8m, 0.9m, 1.0m, 1.2m, 1.5m, 2m, 3m, 5m, 10m, and infinity from 
the depth-oiHield table shown in drawing 6 . 

[0054]When not carrying out close photographing below 1.0 m in the usual 
photography, it is also possible to make it not double a focus with the distance below 
1.0 m. When the set-up diaphragm value is F= 16, it is also possible to double a focus 
with all the distance like the case of F= 5.6 from the depth-of-field table shown in 
drawing 6 . However, since the depth of field in a distant place becomes deep as a 
diaphragm value becomes small, when a focus is doubled with the distance which is 5 



m, a focus will suit to infinite distance. Therefore, focusing to the distance of 10 m and 
infinity becomes unnecessary by doubling a focus with the distance of 5 m. Therefore, 
in the case of F= 16, the control section 102 is set up double a focus with distance 
(0.5m, 0.6m, 0.7m, 0.8m, 0.9m, 1.0m, 1.2m, 1.5m, 2m, 3m, and 5m). 
[0055](4) If the shutter release 1 1 3 is used as a "full shutter" by the user, the lens 
part 103 will be moved by the lens moving means 104 so that a focus may suit the 
set-up distance. 

(5) Whenever the lens part 1 03 is moved to the position whose focus suits to a 
predetermined distance by the lens moving means 104, photography is performed by 
the directions from the control section 102. For example, in the case of F= 5.6, 
photography is performed in the distance of 0.5m, 0.6m, 0.7m, 0.8m, 0.9m, 1.0m, 1.2m, 
1,5m, 2m, 3m f 5m ? 10m, and infinity. Since execution of photography is the same as 
that of the 1 st example, explanation is omitted. 

[0056](6) Two or more photoed pictures are displayed on LCD 109 after the 
completion of photography. A user chooses the picture whose focus suits to the 
desired photographic subject by the picture selection means, seeing the picture 
displayed on LCD 109. About a picture selection means, since it is the same as that of 
the 1st example about processing after this, explanation is omitted. 
[0057]As mentioned above, in the 2nd example, a picture can be photoed in the state 
where the focus suits several photographic subjects in which the distance from the 
digital camera 100 differs like the 1st example. In the 2nd example, the focus of the 
lens part 103 is doubled with the distance beforehand set up according to the 
diaphragm value at the time of photography by making field depth data record on the 
flash memory 111. And whenever the focus of the lens part 103 suits a predetermined 
distance, photography of a photographic subject is performed. Therefore, since a 
complicated distance measurement means etc. are not needed, the structure of the 
digital camera 100 becomes easy and a manufacturing cost can be reduced. Since it 
becomes unnecessary [ the complicated operation by ranging etc. ], the picture of two 
or more sheets can be photoed more nearly promptly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagram showing the picture created by the picture 



preparing part of the digital camera by the 1st example of this invention. 

[Drawing 2] It is a block diagram showing the digital camera by the 1st example of this 

invention. 

[Drawing 3] It is a figure showing the value of the valuation function of the 
photographic subject over the number of steps of the stepping motor for every 
ranging field. 

[Drawing 4] It is an explanatory view shown in order to explain the physical relationship 
of the digital camera and photographic subject by the 1st example of this invention. 
[Drawing 5] It is a block diagram showing the digital camera by the 2nd example of this 
invention. 

[Drawing 6] It is a figure showing an example of a depth-of-field table used for the 
digital camera by the 2nd example of this invention. 

[Drawing 7] It is a mimetic diagram showing the ranging field of the conventional 
automatic focusing function. 
[Description of Notations] 

1 and 100 Digital camera 

2 Control section 
3, 1 03 lens parts 

4 Lens moving means 

5, 105 CCD (image pick-up part) 

6, 1 06 A/D converters (image pick-up part) 

7, 1 07 RAM (storage parts store) 
8 Picture preparing part 

14 and 1 14 Input part (picture selection means) 

20 Picture 

21 Ranging field 

30 Photographic subject 
102 Control section 
104 Lens moving means 
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immn 1 ] a^t^&w*****-* uyxt s 
OTBy y x*«faS * ajSWW#a 

s § fe fc«* t -t mmn 1 m&<r>ir s J9 
&is>x8mmt*im - 1 Mm*:-*- &wm 1 

OTERO ftfc«l^4«™iS8SI*liliE 

iE«i#s^^^ffif^aiL#sfc, K»ass*tfcfr 

[000 1] 

mti. 

[0002] 

im*<omi mJ: 1 ?, «5**»fe«»WfcS:CCD«rir 

«^^JnXSrflSAT'^fcH)5feT'^l»„ X'J 
y? t-r itfJUr-fZ&jj-t & H k J "5 7 4 ;l^A<9 

uz!m& wmtz zktfT%h. aarcii, r 

^mk'ffu'Mcom^Mi&tsX^ 1,15 fc&^TVi 

s. 

[0003] 

[ mintim l i -5 1 1 ] r >v* j< ? iz m t> 



[0004] x-hyt-xxmrniz^xmrnzMW 
■t&. ^mm^^miiix^^uxmi^-txo 

&Bfl& lOOi: LTJlMSfu 1 0 0 co 

-*fcw$8tti 0 1 *R^r*. sjisgtti^ 
us. %lx. mmmmi ouz^az^nmmm. 

¥#102 commm 0 , L ftffMrt«E9ff^ TO 

mmizx vmimw^mmm oo^mmzvy 

[0005] L*>Ut#£>, 07 t^-f J: 3 9^ 

mm\z^xv<nv yxtp h <rmmfiwt s wzmm 
mpfcb. a.-ir*«»iatf«?* 1 0 3 a , 103 
b*«M«i 0 1 iz-sttix^tc^m^-. foam* 
mrmxhtimft. 1 0 2 ti^yx^^c^^-fr 
s. *<o«*, -?-<5o± ttmzmi-ti k , wu5 

[0006] b°ys:(t*l?&±-r-l>Jt* , >t^*(04-- h 7 

( 1 ) BfM<0»^# 103atJt«103b mmffi 

mi oiiz$±tiwmx'i' j rv?-#?y$:.>s-yi' 

-V >y ^-t U, BfMW^ft 103aS«il03bfc 
byX<7)M*Sr^-frl>. a-7^7^-J:(1 '5116 

zlx. ;\-yz/*-y?-ytmnmLtzt£¥m 

[0 0 07] (2) r -Y VX-t^iK§ tLT 

V>4B««*36»fe. BfHtfDSt^ftl 0 3 a^^til 0 3 

¥««^Hw*st Lxa, mtmmftcommzj: m 
mh^m. $>&^mx5mzwm~&fzttxo*m 
^txa *) . *comRmtiz£y)mii-hifW&k'tf$> 

So 

[0008] k Zhifi, wmco ( 1 ) cob a CA-7i/ 
0, M^c7)Mt^II-C*I,„ (2) cokdlzm 

mcow^mmiR-ttti^co^msmmfhk. 
ycommtimm^j: o . h*«±#-rs t bib** 

[0009] *i-C*f6Wtt, BfSW^ 

^mzm^^-otimmmB-t&fj^j^xy^m 
m-htkizhh. 

[0010] 
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s. LKW-ix, mmcoimmzmm^tcmmm 

[ooii] *wmm3&m2imcoTiS7>\sj!* =y\z 
i. h t , emHccustiT v^aabomRf-^ 

[0012] *^BH«f»*lM3famOT^^^^ 7fc 

mxcowmt «L«tMw*«ef tx v > 

i o TN&ensflij&ti . v-yx®wi^m±m 
^ti^mmizm^x^yxmmnt. v>x<m 
&*wffi*iz-&b#h. Ltz^x. vyxtf>t,<mm 
com itrnmz v yx^m^mmiz^hMi <r t # 

[0013] #?SBJ3»i£tJB4fam<9-r *J9Mi* 5fc 

$?9fMt* y\$W*fc0Mh £ fc i 0 , iHW^K Dffi 
fcltA*W-y:?-Xt-F&3raj-f&. Sffi^tlTt^O 

•Ciif^ltg&IEiSiSrSS L s *«ra*fcjS t T 1- y Xco 
^^iftStf^yXcofoS^l^btf I. . WitmOitt 
< &4 i: . fl^WK^SK $:* Jfc*«B "TIB* 

*BR*<o(0i4-Cfc:**tlE^ft* t yer»tr* £ *< 
SHWSi LfcsFoT, WX^fecoSEffi 

comztimmz u yxcom^mm^h^ zb& 
x-%&. 

[00 14] 

mwL^mmmmmizm^xmmmmi-h . 
( g i nisi?! ) n 2 a. *mmm 1 same i a 7*y 

^5 Hi. IIW2, UVX*3. fttfM«L KB 
S5i LTcOCCD (Charge Coupled Device) 5feit/ 
A/D^ji§s6, fBUgRi: tTcORAM (Random Acces 
s Memory) 7, Hftffr£ffi8. LCD (Liquid Crystal 



Display) 9, VRAM (Video RAM) 10, 75?y 
jl^U 1 l s >f^-7^X12, V--V>y^-JK^ 
yi3, *<s > ^fcA**14Srif*»<5>««S*lTV^. 
[00 15] $JfllgB2{±. CPU (Central Processing 
Unit) . %hVliZ?is9)V1SXJl<rm«&Sm*ft 
■3 tzibcoTvyy&mmZtLfi: R O H tX V i 

y 1 3 , 4f>W:fy7;W^ 9 1 ^cofticco 
WiB.ffim:X-ft't&t:#><r)X-h® 1 4#Jg«SfvO> 

[0016] iJt, mWU2i±TiS?)V%XJl(Ol/y 

xmfrhwzmxvmizw^&teibnmsim. 

iwc u yxmffik±mm- 
mzMAi&bith r t fcc c d 5 wsan Lfcis??#36> 
^<nmm^cf~9b LTRAM7 taj* i-aEas** 

[0017] UyX»3li«f§:f*c*>fetfD3K&*36L, c 
CD5*yX*f3«4. aifti5cOCCD5t LT S C (Cy 
an) , M (Magenta) . Y (Yellow) „ G (Green) ffM 

TViiCCDSSrffl^SrttiO, 

/k?£ffifflLTit><J:V\ Sfc. R (Red) , G (Gree 
n) . B (Blue) OJ^-fe7 4 >V9i^LX\^ C C D & 

CD5fcffif»-fPR{fCMOS (Complementary Metal- 
Oxide Semiconductor) -fey-<f^i:^iff#SSrffiM-f 

[0018] m&wffi^mt.. m^mxwmmmm 
-ttmg&L %w,zvyxmmmmth\syx 
®#£84££1,th*. uyxm\£im<o{huyx 
muyxtfm^frztixti 0 . ]yyx^m^4iiz 

yxmm^h. 

[00 1 9] A/D^^6{i, CCD5*^aj*§tt 

AM 7 tt, A/DM6t«$^fi'7Af-^ 
4 fctt7 5 -y y^ tUll fcE*3*vO* iffilBifflR 
7* ^ ^S^l tfcWfcT*-^ *-«WfcMW4 . R A 
M7t LTii. -b;^ U 71/ -y j.«fgSr^-ri D RA 
M (DynamicRAM) ^t'^fflV^^S. 
[0020] LCD9(t H«T-**»MMt3:h.5H 
m:Wkth. LCD9{i. jf^B*fch'\x-7T-fy^ 
-hLTflJffltfeD. 75«yya^tiJl 1 fcfB^Sjl 

RAM 1 0 at, LCD 9 2 ft.!. W$^IHSt- 
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[00 2 1] 757^*^ 1 lii. «mL3r<T*> 

i?9>VibX 5 1 £1*1®, £ fcfir v-'^^*^< ^ 1 tOH^ 

Jvi/z-J^V 1 ltL-Tli. ^iJx.ifPCMC I Afflg 
fc^tlUi-X^U^-F, ^fdiPCMC I A^?— FT 
2V:? tux W^ft-S^* f K^Jflv^i t 
•9, P CMC I A*-MXn7 b^ti^-y t/P 

[00 22] -fy^-7s^X12til 77^y^ 
{i. ;S7WW5F3^ J|,^(±USB (Universal Serial 

Bus) U3i;%:t'i)mm$ti& . 

[00 23] yt7^-*^yi 3(4. H2c7)±T73l6] 

. sj«S5 2 (4ia^ l&i ^-y -y ? f 

H^^TffL&ift*: r^Lj *c«J.i:. ^TKittH 
[0024] B^^gli8{4, CCD 5 fcAW VHW? 

ibfr&coKZmzmi izm-t J; 0&B1I2 o £ffr£U 
Wm2 0fc«^O)iSEfIfeS2 lSriS^-fl.. V 

>xim^mtfis>xm3*wmmt. vyx®3& 

gH^,, i<7)lgH*DitffiJ4. l^X'S^^IM-tirS 

•t^fera^Bfft^^tLSfuM&S-ti fcfci Off 
■3 , 

[0025] »¥#(4. »»feCCD 5£AltL 

lz*tfflffl®2Ximzti, ftfoZhZ. 

WSgfIS 2 1 <0&f|JSfc{4& *> ttbffifenmfrii&ft 

huxrn . icomfrmzi.fctf'oxmMsmmM.z 
tit. z^mfrmmtzit&zkizxy), mntm®. 

ttfc i 0 s fy^M^ 5 1 frhWffo 3 0 

[0026] ±ke«j; 3 \zmmvvxwmm.±<nx 
x°u>x® 3 *saw-4«^, #xf -y rear t 

*rt»|:#««ii*Wa{t, RAM7fc:lE'Ii$-£-&. 
[0027] rff/Wr* 7 1 tt. JW3*ifclfi»tf« 



TV^S. iWflH^Htt. Mitfi— 9**«LCD9fc« 
fl&B«£ JiTA** 1 4 i "9 77 -y ^ >J 

1 1 ^cOfaH&#a-f SBffi s & fd±7 7 -y i"*.** 'J 

[0028] JJE<OiiflaBR#afc± !?3»W3*ifc75 
*>f£li£#M V>B$t4 % R AM 7 33 itf 7 7 >y ^jl 

[0029] <j?fc s m 1 9mM<7>Ti??)UXX 7 1 CDfls 
ibm 1 t^-fi a fc5-oo«IEBM^2 1 S-KJeLfcT^ 
Trcf^itfjVJH*? 1 tK^#:3 0 tcDfigMffit-oVi 

[ 0 0 3 0 ] m 1 fc^-r j: d t» imconmt 

2 0fcJ45OC0«^A. C, fcit/E^m 

*3 0 fc LTAtl3 1 , tti)3 2 . 3mi3 3 . StTO 
«jtlj34 s fcj:Vllj3 5tct'tfit£tlX^Z>. Ztlt> 
<7)»^#:3 0«, 04 !iZ50t <t 0 fcT^A'Xr^ 5 1 
3filr^r*>fcA!fc3 1 , «H3 2 , S»3 3 , 

[0031] HI &*&tMmM&!tii*tiiV& 

*Kffi$A : A!fe3 1 . 013 5 

Wmm&B : 043 5 

$SSSmc :t»3 2, Uj3 5 

Mmm®D ■. AV»3 l . ^77««jt!»3 4 s Hj3 5 

«fl@RWB :^!f^3 3. ill 3 5 

[0032] ztit>cD&wmmmzt \zv>xm3trt> 
wms o tx-comm^-mmmmcoify 7i±. w\3 

^E-^co^x'yTmSr^LT^S. Xt>v 7°m±ffi%.<D 

izfrmm&frmgmti&x'i omst-tt. 

[0033] ±M£ 0 , ls>X^3 frbAffl>3 1 tX°<7) 

EEHttxf -y 2 iznm i , mHcm 3 2 * -co 

Xx>y7 , m=4. M33it«Xfy7l=6, ji 
73^»iift3 4^-CWXx-y7°ic=7, |1|3 5^T«X 
T>y7lS= 1 0fcMJ£-f-So 
[ 0 0 3 4 ] jfcfc, m&£Mk Ti?*)ViiX 5 1 ofttt 
fcovvcWJW*. 

( 1 ) T v 1 t*vi*jix^f .y^-Sr 
TONj (CL, H^L^V^-r-'-tJ^X^ .yf-^ rvi 

**ONt!Sr6. -tUT. »^1HR-Hh01^rtfc 
CCD5j6»3eKLft«^**>fe<0*Ji, ftJlffi: LTLC 
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[0035] (2) jl— ?tfis->r>y?-#?>l 3£ 

yX%> 3 frMUMOt^^«J^<0t^-C«n 
3tfft. *l/C, Bfll^a58}±CCD5*sg3eLfc» 
^#;3 oa»feo#£0 1 fc^-f ± a £Mtt2 0 k LXB 
jS1"ft . 2 fctt£8*i£MHRH 2 1 fcH«£# 

[00 36] (3) ftyfc L fcffliBWW) ¥—2frt>M 

lenwA, b, c d, Ert<^R«rt«¥#*«itij 

U «*fl#£*-e*ftAft3 K »3 2. M^H3 
3, j&fi<7>fflgtit3 4* t$£V ! lli3 5tX'U>XB3fr 

hnmmwm- 1 . u y x» 3 *> ^mmm^mx- 

»t±RAM7t:iEtt§*i.i. 

[0037] (4) JL— f^'^-^Vl 3£ 
r^l^-v-y^-j fc-fftfc. ftlJ»a?2{iRAM7fcie 

ti^tLfcx-r «y t° yf^-fcoxf- -y rifcfcjS t T y 
[0 0 38] (5) mm2ti*mMK9#rct>tA 

i3K»32, M^ftl3 3 , mUcomm.m3 4 , 
it/lil 3 5 fcl^yXSP3<%i^-&a , -tSrfcfcJJf 

^ebcxt- >y ey^-^ffiM-t £ r fc idui 
[0039] vyxwmm.4 fci OBrS&offiHfcvy 

XgB 3 i^ffigt & , CCD 5 £ ^.Ttm^f^- M 
3 0^^«^ i 'CCD5 / \AM-r-l>. CCD5{£AItL 

i) „ ccd ^^mmmut, mmm^ -y 
* fcii c c d 5 ~3«»*w$ihi*<o (oHnrr 4 * 

C C D 5 frtzfUjj S*lfc«mi#tt. A/DSC»» 6 |C 
JOri^l^fc^ifrStift. «R«*&»fe«»Sft 

fc7*^^;Hf-9li, ifjS-ffcWftibDMA (Direct Memor 
y Access) fc i !3iWffllf&2£tf-S-f tif^RAM7<0T 
Fl^fcfftei/caBttSJtft. ©rS<0ffigfc^yXSB3 

jwaaw-ft r 1 1 jjeojus** 0 s lml, $jse« 

«2Uc^tJ.SAtl3 1. »3 2, »»^3 3, m 
1j<7)ffimM3 4 . 45 ilftU3 5 WiiaigtS . 
[0040] ( 6 ) JjLhcO^acoMfifc ± 0 , }f EBI 
«2 1fc-&-*Jtl.AiH»3 1. flffij3 2 N M^^3 3 s 31 
*<0flBSftl34, »AVlI|3 5te.%ti?ti\syxm3<?) 



\syxm3fr^mfo&x'<mMtemLtft£^%r&, m 

iim&mm? 5 mar t%z>zti>$>%. 
[0041] ( 7 ) mm. 

Tf^LCD 9 til) . L C D 9 

^^x^mmmm-tt. mimm^mt lx 

(±. ^Rifxy^;^^5 lc0LCD9OiSlHfciSft^ 
tLTV>SffLjK^y^ifcOA^14*^lJffl§tl.S. ■ 

[0042] (8) MWZtUZW&nm&T-fte. 

X£MZti&. ZLXyyvz/x-^V 1 l^comffiz 
mZimZ & Mi-li'J PEG (Joint Photog 
raphic Experts Group) %k'(07 T 4 )\j&A<7M$rf— 

?£B3HZti. r-?-"M XcoA^jM&t-? k IX 

U757yj«'J 1 1 fc«S$^IBI»^ii4„ 
[0043] £<rc. RAM7CK1t§^LTV»St<0<0 

777^^tu i i^ian^#ab*v«<7)Hm 
r-^s t-^t.'fe.StK^tt^iifftJJB'l-oiiiftT-^ii, 

«7*-?«iI*fci, W«KB2*»fe<0iSS?lcJ: 9RAM7 

AM 7 OB«7*-^E«IBW^!Wl«*ffjh-f * £ i: lc 

[0044] mMW LfcioCSl SOIWCt^ 

A,** y 1 1 i 4 1 , i mos^-c^w^ft-e^ i. 

A*3 1, ffift3 2. j^il3 3. iSfr<^IIKfi*3 4. 
43 itA"aj3 5 fcl^yXgS3 coM&W&o Zk ICWi&T- 

fy*W^7 1 3&»feOKHt<OM^ft^8;«oa^«c3 0 

t-ov->T-ett-ettvyxg53<^ft^Sr^*, * 

Sr^t-ft-t^-C^ft. 

[0 04 5] »»tfcS8R<0B«7*-^*»feBfa 
OSmT-^SrS^-rftC t^T'S . *>-pjMS?§fifcM 
«-r-^JSl^k)B«-r-^T"^-5TRAM 7 tcietl§^ 
X^mVwMi&T-MM&tz, ZktfTZ ft . L?t 

<. 77 7^^^ 1 1 tiaift-f-ftBftT-^Strfi 
M-tft ft. 

[0 04 6] Sfefc, RAM7\&m%.LtlUyXffi3ip 

$>wm3 o i-ccogEft^iett-rft i t^-r^ ft . 
^t, uyxm&w^ifcbmzimf&zkizx o 

mimmoiztti-zmmmmL, mzximm 

0 <\U yxm 3 *-6-*xtirSr**feJB»* S»f ft i 

t ft . * , aeifflrsas-cs hkk 
«, t s vyxmam*. 4 «fHw$ia *,»»■*- ft £ k 
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[0047] mtomm* y(r>t%&?$>~?xi>mim 

tiiiz&t. m i m/fflpyrvtArtix ? 1 a 1 moa^ 
m^-iyy-y^y-^^v 1 ltfBH-f&ifc^r^ 

f* £ fc , iB»a^ t- Sr«**S £ t 4 . 
[0048] («2£ffl0!) *«fflW»2SatW5&lll5 

fi*ox> f ^;i'^5tP«fc, MdM»SSi0 2. i/y 

XSSI 03. U>X®M^®104, CCD 105, A 
/D^MIl 0 6, RAMI 0 7. LCD10 9 S VR 
AMI 1 0. 77 7^t!J 111. -f^-7i-f 
XI 1 2. yfy^yi 13, 1 
4£fl|i.-0'>4. 

[0049] W.2mW¥)^rV-^)Vi]^ 510 Ofi, 9 
ftfftgfV 8 imn^fLX vvarv 1 HJfif^J t 

[00 50] 3&2*ifcJ»i<?>T zs?M* 7l00ii, 7 
77y^tyill <3£8fttt£H 6 fc^-f J: o 3r« 
WS«*fcg^<$W««T-*#ia«3;ftX^ 
*. i<0W5W»J«r-^tt, l->X-SP10 3S-ffljS-r 

x» i o 3 2r«-ti.wyxfc*fji5-rsa^«eT- 

[00 51] J3TF, i2»M(;J:^fyW^51 

( 1 ) fy7/W^ 510 0 com^t^MM^ >y 
f-£ roNj CU ipLijrv^-HillfxfytS 
fVi ewj ^-Ffcf 4fc, f^;W510 0<0 

lS^fcfcCCD 1 0 5#K*Lfc*¥#a^»3K«L 
»9fc LTLCD 1 0 9fc*f;$;ft.4. 

[00 52] (2) ol— ftfisvyf-tffyi 13 
£ UN-? 5^ ••/ j fc-f £ t , f£P#<7)Ef & $ fcJE 

tTx^;^^5i oo«o^y^-xe— Ffcltf 
4. 

[0053] o) mwmionmwmkLTV) 

75y^t'J 1 1 lfcfB£S£*LTV^4*i£§^S«T 



W«K«*^0. 5 m. 0. 6 m. 0. 7 m. 0. 8 
m. 0. 9m. 1. 0m. 1. 2m. 1. 5m. 2m. 
3m. 5m. 10m. oo«ffi«ltefU5i*^*)*6 ± 3 fc 

[0054] 31?S<7)JIi^fc£V>T 1 . 0 m*ii<9jfi#ig 

$£Wru*§&. l. omjf^micliftAfcgfeg 

9tt**F = 1 6<91§£\ H6(^rSt?!fas*g*»feF 
= 5.6 <0*§£i: H*fct-^T<0(B«Jc«UiSC*^*rfr& 

fc«us*-6-*>€& fciiiKBi-astuSi^d ztt%h. 

OmfcJ:tXoo<otSlt^<0^^-«|CFSt^:S„ L£ 
^"C, §MPg&10 2iiF=16c9*£\ 0. 5m. 

0. 6m. 0. 7m. 0. 8m. 0. 9m, 1. Om. 

1. 2m, 1. 5m. 2m. 3m. 5 m<OWMizMA £ 

it*-ii:4J:'3fcK£-t4. 

[0055] (4) a-fti^y^-y^-^yi 
1 3*s Ty/^^.y^-j tStL-Sfc. ^gSflfcBEIt 
fcSUfoFa 3 J 3 fc 1/ yXi5 1 0 3 *<V 1 

(5) VyXSP10 3**U-yX^I!j#S10 4tJ:>9 

SSI 0 2*»fe(^6^cJ:»)a»* t SlffSfi.4. Witf. 
F = 5. 6«i#^, 0. 5m, 0. 6m, 0. 7m. 
0. 8m. 0, 9m. 1. Om. 1. 2m. 1. 5m. 
2m. 3m. 5m. 1 Om. axvmffiXWMWmffZtl 

[0056] ( 6 ) mztifrmmmmi. m& 

Tf^LCD 1 0 9t,Z&7F%tl&. a-f|±LCDl 0 9 

fc-pv vt , * ^?/fcc: tiimoMafcov vc (4® i ^it 
[ o o 5 7 ] tLh, m 2^»jtii, m i m 

*fc«jS*^otv>4«JilT9^^^-r5 ; 

4„ 75»^=EU 1 1 lfc 

«s55M9skt-^ &tE#i^*4 £ t fc i o , mmm<om 
BfscoggMfc-g- 3 r ^ \zmm.<n^i^m^i\.h . -e 

5 1 0 Ocommffffi&k ^ 0 , SSInx b 
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imi l *mm<Dmimmmizz.z,Ti;?)v#?<7<vw 
[02 ] *wmw, i mmwz j; z^j^jvax v ^ 

[03 ] &W&m®Zt<7)X7->y V>?*:-?<7>X^>y 

?mzm-m^mm\mm.<r>m ^trnx-h & . 

-t7'o-y;?0-e&l>. 

[06 ] *%w<7)m2mmmi,z£&Ti??jv#j<yi,zm 
[07 ] m^nx-vy*— tzmmcommmmz^ 

[0n 



20 35 




1,100 fy^W^7 
2 0J«g|5 
3,103 U-yXgl! 

4 v>x®m^n. 

5,105 CCD (JliMHO 
6, 106 A/DggglH (J1S3I?) 
7,107 RAM 
8 Wltffr&lfB 

14, 114 \Dm mmm^m 

2 0 !Hft 

2 1 Jisasw 

3 0 

1 0 2 fflttffll 

104 vyx®m^& 



[02] 



i 




103a 103b 
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[03] 



[04] 



2 10 





mm 




! 




35 



34 




10 



4 



10 




30 




31 





6 



10 
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1.7 


2.8 


4 


5.6 


8 


11 


16 


CO 


CO 


ca 






CO 






46.5 


28. 7 


20. 1 


14.4 


10. 3 


7. 4 


5. 1 


10 


12.6 


15.2 


19.7 


32.2 


CO 


00 


CO 


8.3 


7.4 


6.7 


5. 9 


5. 1 


4. 3 


3.4 


5 


5. 6 


6.0 


6.6 


7. 6 


9.7 


15. 1 


DO 


4. 5 


4.3 


4.0 


3.7 


3.4 


3.0 


2. 6 


3 


3. 19 


3. 33 


3. 50 


3. 75 


4.20 


4. 95 


7. 05 


2. 83 


2. 73 


2. 63 


2. 50 


2.34 


2. 16 


1.92 


2 


2. 08 


2. 14 


2. 20 


2. 20 


2.46 


2.69 


3. 19 


1. 92 


1.88 


1.83 


1. 77 


1. 69 


1. 60 


1. 46 


1.5 


1. 54 


1.58 


1. 61 


1. 66 


1,74 


1.85 


2. 06 


1.46 


1.43 


1.41 


1. 37 


1. 32 


1.27 


1. 18 


1.2 


1.23 


1.25 


1.27 


1. 30 


1. 34 


1.41 


1. 52 


1. 17 


1. 16 


1. 14 


1. 12 


1. 09 


1.05 


0. 99 


1.0 


1. 02 


1. 03 


1. 05 


1.06 


1.09 


1. 13 


1.21 


0. 98 


0.97 


0. 96 


0. 94 


0. 92 


0.90 


0. 86 


0.9 


0, 92 


0. 92 


0. 94 


0. 95 


0. 97 


1.01 


1. 06 


0. 89 


0. 88 


0. 87 


0. 86 


0. 84 


0. 82 


0. 78 


0.8 


0. 81 


0.82 


0- 83 


0.84 


0. 86 


0. 88 


0. 92 


0. 79 


0. 78 


0. 78 


0.77 


0. 76 


0.73 


0. 71 


0.7 


0. 71 


0. 71 


0.72 


0.73 


0. 74 


0. 76 


0. 79 


0.69 


0. 69 


0. 68 


0. 67 


0. 66 


0. 65 


0. 63 


0. 6 


0. 61 


0.61 


0. 61 


0. 62 


0. 63 


0. 64 


0. 66 


0. 58 


0. 59 


0. 59 


0. 58 


0. 57 


0. b7 


0. 55 


0. 5 


0- 50 


0. 51 


0. 51 


0.51 


0. 52 


0.53 


0. 54 


0. 50 


0. 49 


0.49 


0. 49 


0. 48 


0.48 


0.47 
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(51) Int. CI.? 

G0 3B 19/02 
// H04N 101:00 



F I 

G0 2B 7/11 
G0 3B 3/00 



(##) 



N 

A 



F^-^(##) 2H002 CCOO DB02 FB35 GA05 GA19 



GA23 GA54 JA07 ZA02 
2H011 AA03 BA31 BB04 CA21 DA01 
2H051 AAOO BA47 CE14 DA03 DA10 

DA19 DA22 DD09 EB06 GB12 
2H054 AA01 BB08 

5C022 AA13 AB12 AB29 AB30 AB51 
ACOO AC03 



